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Letter Regarding Article by Mauri et al, "Late Loss in Lumen Diameter and Binary Restenosis for Drug-Eluting Stent Comparison"
To the Editor:
We read the article by Mauri et al 1 and found it interesting. However, we raise some doubts related to the existence of methodological flaws in their analysis.
First, the 2 regression analyses reported by Mauri et al (one correlating the mean late loss in each study and the respective binary angiographic restenosis and the other correlating mean late loss and its standard deviation) included all the trials selected, merging data from bare-metal stents (BMS) and drugeluting stents (DES). The authors correctly tested for an interaction for BMS versus DES, finding this term not significant. However, they combined data coming from different DES trials into one single group; thus, the relationships they found may not be present or may have a different shape if analyzed according to each type of DES. Indeed, much of the statistical weight of the relationships found by Mauri et al is dependent of BMS trials.
Second, Mauri et al failed to acknowledge the existence a bimodal pattern of late loss distribution in the BMS group. In fact, the more accurate analysis related to the pattern of late loss distribution after BMS implantation showed a bimodal distribution of late loss, ie, a distribution in which 2 values occur more frequently than the rest of the values. 2 This finding suggested the potential existence of different "cohorts" of lesions, some less prone to restenosis and some others more prone to have a clinically significant late loss at follow-up. 2 This issue is important because this distribution may be present also after DES implantation. All the trials assessing DES performance showed a right-skewed distribution of late loss. However, because of the low rate of restenosis, they were underpowered to detect a bimodal distribution of late loss after DES implantation, and in any case, no formal investigation of this issue has been carried out so far.
Thus, binary end points (like binary angiographic restenosis) should currently receive a relevant focus for the analysis of DES outcome, regardless of the fact that this implies trials with larger sample sizes. Further investigations are needed to appraise the real clinical impact of late loss.
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Response
We thank Dr Agostoni for his interest in our article, 1 but we would like to challenge him on the basic assumptions of the mechanisms of coronary restenosis that he would take as axioms. Our analysis does not make the assumption of a bimodal distribution of the continuous restenosis end points, because we do not concur with such a result. We do not presume that the observed right-skewedness seen with some low mean late loss distributions is anything more than the shape change expected when the mean values approach zero, because the left side is constrained by the zero boundary with stents (with allowance for some measurement error). Moreover, our demonstration of monotonicity of the late loss-restenosis relationship does not rely on an assumption of normality or even unimodality, but only on the shape of the observed relationship from published trials. Whether right skew is intrinsic to the distribution or consequent to a bimodal distribution is irrelevant to our result.
The possibility raised by Dr Agostoni that each DES may have its own late loss-restenosis relationship cannot be refuted by the present study because such exploration would require numerous randomized trials per DES type. Furthermore, we find this premise unlikely. Indeed, the major result of our work was that the relationship between coronary stents (non-DES and DES) and restenosis metrics could be explained simply by sorting stents by their in-stent late loss. The major characteristic determining the propensity for restenosis of the individual stent types was the simple late loss scalar, obviating the need to invoke a more complex set of late loss-restenosis relationships unique to each stent or stent type.
We do agree that the gold standard for DES efficacy is binary, target lesion revascularization derived from randomized trials in which all confounders are nearly balanced by randomization. Late loss offers a more efficient valuation of antirestenosis stent performance that must be matched against patient restenosis risk. Recently published randomized comparisons of stents support our prediction that differences in late loss, generated by differences in antirestenosis capacity or sample restenosis risk, do translate to differences in target lesion revascularization rates when appropriately powered. 2, 3 
